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Abstract

/

The current metric for examiner prosecution activity is allowance rate,
which is calculated by dividing the total number of allowances by the sum
of the allowances and abandonments (allowance rate = total allowance
(total allowances + total abandonments)). Importantly, however, allowance
rates do not consider an examiner's pending docket. Specifically, allowance
rates do not fully capture if the examiner is simply writing office actions
thereby prolonging prosecution or allowing cases. This study rectifies this
failure by creating and analyzing a dataset that captures every active examiner's current docket. Calculating the Office Action per Grant Ratio (OGR
*Sean Tu is a Professor of Law at the West Virginia University College of Law. His work focuses on patents,
copyright, and patent prosecution topics. He graduated with honors from the University of Chicago Law
School, where he was a research assistant to Judge Richard Posner. Additionally, Professor Tu holds a Ph.D. in
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with Foley & Larnder, LLP This work was funded in part by the West Virginia University College of Law Hodges
Research Fund. I am especially grateful to Chris Holt, Megan McLoghlin, and PatentAdvisor.com for collecting
and providing most of these data. Additionally, I am grateful for comments by Chris Holt, Michael Madison,
Jacob Rooksby, Ryan Holte, Daniel Brean, and Bryan Choi and the seminar participants at the Three Rivers IP
Colloquium, Works in Progress IP 2018, and Ann Bartow and the IP Scholarship Redux Conference.
This work was funded in part by the West Virginia University College of Law Hodges Research Fund. I
am especially grateful to Chris Holt, Megan McLoughlin, and PatentAdvisor.com for collecting and providing
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= Total # of Office Actions / Total # of Grants), this study's new metric
for measuring patent examiner activity, captures not only pending cases,
but also helps decipher which examiners are spending their time allowing cases or writing Office Actions. This new metric indirectly helps determine if specific examiners are prolonging prosecution compared with
peers within their Art Unit, Workgroup and Technology Center. Using the
OGR score, this study elucidates how examiners in certain art units and
Workgroups behave- specifically, which examiners in certain art units are
more likely to write office actions or allow cases. To calculate the OGR,
this study captures 8,537,660 office actions, 2,812,177 granted patents and
1,255,552 abandonments from 9,535 examiners from January 1, 2001 to June
8, 2017.
This study finds that, overall, there is a wide range of OGR scores across
the United States Patent & Trademark Office (USPTO), commonly ranging
from approximately 0.2 to 23. Furthermore, overall, most examiners have
an OGR of 3.0 or below, which means that most examiners write 3 Office
Actions before granting a patent. These OGR scores roughly correlate to
allowance rates, but there are a significant number of examiners that do
not have an allowance rate that corresponds with OGR scores. There are
more examiners with high OGR scores in Technology Centers 16001 and
17002, which may reflect the complex nature associated with biotechnology
and chemical patents. In contrast, there are a higher number of examiners
with low OGR scores in Technology Center 2800, which corresponds to
Semiconductors, Electrical and Optical Systems and Components.
Interestingly, when broken down into Workgroups, this study finds that
there can be large variation in OGR scores. For example, in Technology
Center 1600, Workgroups 1610 and 16203 have a disproportionate number
of examiners with high OGR scores. Similarly, in Technology Center 3600,
Workgroups 3620 and 36804 have many examiners with high OGR scores,
which is unsurprising since both Workgroups encompass "Data Processing: Financial, Business Practice, Management, or Cost/Price Determination" or business methods type applications.

'Technology Center 1600 corresponds with patent applications directed towards Biotechnology and Organic
fields.
2
Technology Center 1700 corresponds with patent applications directed towards Chemical and materials Engineering fields.
3
Workgroup 1610 corresponds with patent applications directed towards Organic Compounds: Bio-affecting,
Body Treating, Drug Delivery, Steroids, Herbicides, Pesticides, Cosmetics, and Drugs. Workgroup 1620 corresponds with patent applications directed towards Organic Chemistry.
4
Workgroup 3620 corresponds with patent applications directed towards Business Methods- Incentive Programs, Coupons; Operations Research; Electronic Shopping; Health Care; Point of Sale, Inventory, Accounting;
Cost/Price, Reservations, Shipping and Transportation; business Processing. Workgroup 3680 corresponds with
patent applications directed Business Methods- Incentive Programs, Coupons; Electronic Shopping; Business
Cryptography, Voting; Health Care; point of Sale, inventory, Accounting; Business Processing, Electronic Negotiating.

279

Contents
1.

Introduction

279

II.

Background
A. Patenting Procedure ...............................
B. Patent Examiners.................................
C. Efforts at the PTO.................................
1. Patent Quality ................................
2. Patent Timeliness ..............................

280
282
286
288
288
289

III.

Description of Study
A. Dataset Characteristics
B. Dataset Limitations. .

IV.

Results
A. Office Action to Grant Ratio (OGR) - Overall Examiner Characteristics.........................
. . . . . . .. 295
B. Examiner Characteristics by Technology Center...
. . . ..
C. Examiner Characteristics by Workgroup........
. . . . ..
D. Grant to Examiner Ratio (GER)- Measuring Examiner Contribution..........................
.....
....
E. Office Action per Disposal Ratio (ODR)....
. . . . . . . ..

306
310

Conclusions

313

.

.................293

V.

291
. . . . . . . . . . . . . . . . . . . . . . . 29 1
. . . . . .
294

300
303

APPENDIX A - Individual Technology Centers OGRs

314

APPENDIX B - Individual Workgroup OGRs

317

I.

Introduction

Technological innovation is one of the key drivers of the American economy.
Goal I of the USPTO's "mission-focused strategic goals" is to "optimize patent
quality and timeliness." 5 Accordingly, a significant amount of research has
been dedicated to patent grant activity.6 However, only a small amount of empirical research has been dedicated to examining the timing needed to obtain
a patent grant from the PTO. The difficulty with calculating timing for patent
grants is the paucity of aggregated data related to pending applications and
5

United States Patent and Trademark Office Performance &Accountability Report FY 2017, at 2.
Mark Shankerman & Ariel Pakes, Estimates of value of patent rights in European countries during the post-1950
period, 96 ECON. J. 384, 152-1076 (1986); Zvi Griliches, PatentStatistics as Economic Literature,28 J. ECON. LITERATURE
6

1661-1707 (1990).

280

Three Metrics for Patent Examiner Activity

JPTOS

abandoned applications that correspond to specific examiners. This study addresses this issue by creating and analyzing a dataset that captures every active
examiner's current docket.
Section II of this paper gives the context for the paper, as well as a summary
of patent procedure, general characteristics of patent examiners, and the current efforts at the PTO to improve both patent quality and timeliness. Section
III describes the dataset used for this study and the limitations associated with
this new dataset. Section IV reviews the results from this study, with data segmented by overall PTO statistics, technology center and workgroup. Section V
concludes.

II.

Background

Coverage of patent examiners who allow "bad" patents' have been pervasive in
the news.' This issue has been exacerbated by the concern over non-practicing
entities (NPEs). 9 Issuing patents that do not meet the patentability requirements acts as a windfall to these patentees. Additionally, "bad" patents can
hinder innovation by increasing transaction costs for competitors and harm the
public with increased product costs. One way to prevent this harm is to prevent
"bad" patents from being issued in the first place. Ideally, this is done at the
USPTO by patent examiners who act as gatekeepers by reviewing and preventing invalid patents while allowing "good" patents that meet all of the statutory
requirements. Accordingly, it is paramount to understand the behavior of examiners to understand how and why the system fails for certain applications.
In previous studies, we determined some of the common characteristics of
0
examiners who allow patents that are later litigated.1 Furthermore, we segmented the data and analyzed some of the common characteristics of examiners who allow patents that are not only litigated but later found invalid due
11
to a mistake that could have been prevented at the USPTO. These mistakes
can be quantified because these "bad" patents may be thrust into, and later
invalidated, by litigation. The costs of patent litigation are high and quantifiable.12 Thus, examiners who allow "bad" patents clearly harm innovation in

&

7
"Bad" patents are defined as patents that should not have issued due to a failure to meet any statutory
patentability requirements.
Doug Lichtman & Mark Lemley, Rethinking Patent Law's Presumption of Validity, 60 STAN. L. REv. 45, 47-48
(2007); John R. Thomas, Collusion and Collective Action in the Patent System: A Proposalfor Patent Bounties, 2001 U.
ILL. L. REv. 305, 314-16, 318-21; Jay P. Kesan, Carrotsand Sticks to Cretate a Better PatentSystem, 17 BERKELEY TECH.
L.J. 763, 676-68 (2002); ADAM B. JAFFE & JOSH LERNER, INNOVATION AND ITS DISCONTENTS: How OUR BROKEN PATENT
SYSTEM is ENDANGERING INNOVATION AND PROGRESS, AND WHAT TO Do ABOUT IT 136-37 (Princeton 2004); Christopher
R. Leslie, The Anticompetitive Effects of Unenforced Invalid Patents, 91 MINN. L. REv. 101, 133-34 (2006).
9
Colleen Chien, Startups and PatentTrolls, 17 STAN. TECH. L. REV. 461 (2014); Robin Feldman, Thomas Ewing,
Sara Jeruss, The AIA 500 Expanded: The Effects ofPatentMonetization Entities, 17 UCLA J. L. & TECH. 1 (2013); See also
Michael Risch, Patent TrollMyths, 42 SETON HALL L. REV. 457 (2012); David L. Schwartz &Jay P. Kesan, Analyzing the
Role of Non-PracticingEntities in the Patent System, 99 CORNELL L. REV. 425 (2014); Christopher Anthony Cotropia,
Jay P. Kesan, & David L. Schwartz, Unpacking PatentAssertion Entities (PAEs), 99 MINN. L. REV. 649 (2014).
1
0Shine S. Tu, Patent Examiners and Litigation Outcomes, 17 STAN. TECH. L. REv. 507, 512-515 (2014).
nShine S. Tu, Invalidated Patents and Associated Patent Examiners, 18 VAND. J. ENT. & TECH. L. 135-165 (2015).
12
In 2017, the median litigation cost for a patent infringement suit (inclusive of pre and post-trial, and appeals
when applicable) is approximately $1 million when there is $1-10 million at risk and $2 million when there is
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real, tangible, and quantifiable ways.
However, this is only one side of the coin. On the other side of the coin
are those examiners who hurt innovation by preventing "good" patents from
issuing. Examiners who prevent "good" patents from issuing can also harm
innovation by increasing costs for companies that are investing in research and
development. By increasing innovation costs, these companies may invest less
in bringing groundbreaking technology to the public. If transaction costs associated with the patent system grow too large, these companies may turn to
trade secret as an alternative to the patent system. Use of the trade secret system may also hurt innovation by making it harder for competitors to create new
innovation or build upon the patented invention.
Examiners who delay and/or prevent "good" patents from issuing have a
number of tools to force applicants to either (1) spend large amounts of money
to obtain a much narrower patent than they are entitled to or (2) abandon their
patent application. Unlike litigation, this type of harm to innovation is much
more difficult to quantify because empiricists must try to measure a null set
(those patents that would have issued but for the examiner's resistance to allowing the patent). Additionally, quantification of the harm associated with
this null set is even more difficult to attain. To address this issue, one would
have to quantify the harm associated with the absence of a patent for the technology in question.
In a previous study, we quantified the number of examiners who may be
resistant to allowing patents. 14 We found that there are about 15% of examiners
who allow only a small number of cases (less than 3 applications a year mature
into patents with these examiners) and there are about 20% of examiners who
allow a large number of cases (more than 50 applications a year mature into
patents with these examiners). This previous study showed that these "fast"
examiners can account for more than 50% of the allowed cases in some tech
centers. Unsurprisingly, most of the "slow" examiners are usually early in their
career (less than two years of experience) and thus may not have the experience
to allow cases. Correspondingly, most of the "fast" examiners have been at the
office for more than 8 years.
Many other studies have tried to quantify examiner behavior at the
USPTO.1 5 However, many of these studies have been based on an "allowance"
rate. Allowance rate is defined as the total number of allowances divided by
the sum of the allowances and abandonments. (Allowance rate = applications
$10-$25 million at risk and $3 million when there is more than $25 million at risk. AIPLA 2017 Report of the
Economic Survey at 41.
3
1 "Good" patents are defined as patents that meet all statutory patentability requirements.
4
1 Shine S. Tu, Unluck/Luck of the Draw: An Empirical Analysis of Examiner Allowance Rates, 2012 STAN.
TECH. L.
REv. 10, 10-20 (2012).
5
1 Stuart Graham, Alan Marco, & Ricchard Miller, The USPTO Patent Examination Research Dataset: A Window
on the Process of PatentExamination (UNITED STATES PATENT AND TRADEMARK OFFICE, Economic Working Paper No.
2015-4, 2015); Alan C. Marco, Andrew A. Toole, Richard Miller, & Jesse Frumkin, USPTO Patent Prosecution
and Examiner Performance Appraisal (UNITED STATES PATENT AND TRADEMARK OFFICE, Economic Working Paper No.
2017-08, 2017); Michael D. Frankes & Melissa F. Wasserman, Patent Office Cohorts, 65 DUKE L.J. 1601 (2016); Mark
A. Lemley &Bhaven N. Sampat, Examining PatentExamination, 2010 STAN. TECH. L. REv. 2 (2010); Mark A. Lemley
& Bhaven N. Sampat, Is the Patent Office a Rubber Stamp?, 58 EMORY L.J. 181 (2008); Mark A. Lemley & Bhaven N.
Sampat, Examiner Characteristicsand Patent Office Outcomes, 94 REv. ECON. & STATISTICS 817 (2012).
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allowed / (applications allowed + applications abandoned)). The allowance
rate, however, does not capture those career examiners who do not allow cases
but still have few abandonments. These examiners have a large docket of cases
which are "churning" at the USPTO (i.e. are in a constant state of prosecution
but are not allowed and are not abandoned). Accordingly, some examiners may
have an artificially high allowance rate because of the large number of pending
cases that have not gone abandoned or have not gone on to allowance.
To better capture what is currently going on at the PTO (because only active
examiners will have pending cases), we created a new metric which we call the
"Office Action per Grant Ratio," or OGR (OGR = Total # of Office Actions / Total # of Allowances). This ratio is defined as the total number of office actions
written by that examiner divided by the total number of grants. Accordingly,
the OGR reflects the average number of office actions it takes before an examiner grants a patent. This is important because many examiners may "churn"
applications by giving a high number of office actions without an allowance or
abandonment. The OGR, unlike allowance rate, will capture examiners who
engage in this type of behavior. Additionally, the OGR measures how an examiner spends his/her time at the office- either writing office actions or allowing
cases.
To calculate the OGR score, we isolate every current examiner at the office
(every examiner with a pending application on their docket), and count every
office action written by that examiner. Then we determine how many patents
that examiner has allowed during his or her career. Finally, we simply divide
the total number of Office Actions written by the number of granted patents.
In sum, we find that the median OGR is 4.08 over all Technology Centers.
This means that examiners write approximately 4 office actions before allowing
a patent. This means that examiners write approximately 4 office actions for every one granted patent. Different technologies types may require a higher level
of review or may experience a higher number of prior art references. Accordingly, we segment the data by both Technology Centers and Workgroups. To
account for examiners who are early in their career versus later in their career,
we have segmented the data based on those examiners who have cases pending
from the patent training academy (Technology Center 4000), which will help
isolate those examiners who are in their first three to five years of their career.

A.

Patenting Procedure

Patent work flow at the USPTO is streamlined and fairly well defined.16 First,
applications are reviewed to determine if all procedural requirements are met
to qualify for a filing date, which include a written description of the invention, at least one claim, and any necessary drawings." Then the applications
16

See generally Shine S. Tu, Unluck/Luck of the Draw: An Empirical Analysis of Examiner Allowance Rates, 2012
L. REV. 10, 10-20 (2012); Naira Rezende Simmons, Putting Yourself in the Shoes of a Patent Examiner:
overview of the United States Patent and Trademark office (USPTO) Patent Examiner Production (Count) System, 17 J.
MARSHALL REV. INTELL. PROP. L. 32 (2017) (For a review of the patent work flow procedure); see also Shine S. Tu,
Patent Examiners and Litigation Outcomes, 17 STAN. TECH. L. REV. 507, 512-515 (2014); WESLEY M. COHEN & STEPHEN
A. 17MERRILL, PATENTS IN THE KNOWLEDGE-BASED ECONOMY 2426 (National Academy Press 2003).
See MANUAL OF PATENT EXAMININC PROCEDURE (MPEP) § 601.01.
STAN. TECH.
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are sorted in a way to get the application to the correct Technology Center (TC)
for examination. This sorting is done so that the examiner who examines the
application has some background in the technology area.18 Classification specialists sort applications using the U.S. Patent Classification System (USPC).19
Within the Technology Center, the application is then assigned to an examiner
in an art unit. This process can take several months to a year or more before an
application is assigned to a specific working examiner. 20
Patent applications are classified into the appropriate "Technology Center"
in the Patent Office for examination. Currently, the Patent office has nine active Technology Centers (grouped by 100s).21 For example, Technology Center
1600 deals with biotechnology and organic chemistry patent applications. Each
Technology Center is further segmented into "Workgroups." Workgroups
(grouped by 10s) further narrow the broad Technology Center into specific
fields. For example, 1640 is a Workgroup that deals with immunology, receptor/ligands, cytokines recombinant hormones and molecular biology. Finally,
each Workgroup is divided into "art units." An art unit (grouped by 1s) is a
working group that is responsible for reviewing a cluster of related patent art.
For example, art unit 1648 deals with viral immunology. Thus, the architecture
for classification of technology type goes from broad to narrow as the numerical unit gets smaller. Additionally, each art unit is associated with a specific
class and sub-classification of technology. 22
Each art unit has at least one supervisory patent examiner (SPE) and a number of patent examiners. Once the patent application is assigned to an art unit,
the SPE will then assign the application to a specific working examiner. 23 These
assignments, for the most part, are done randomly.24 Additionally, the working

examiner can either be a primary examiner (examiners who have signatory authority) or secondary examiners (usually examiners with less experience who
do not have signatory authority and are under the supervision of a primary
examiner). 25 The working examiner will usually have responsibility for exam1

8See Saurabh Vishnubhakat, The Field of Invention, 45 HOFSTRA L. REV. 899 (2017).
9See www.uspto.gov/web/patents/classifcation (last visited July 20, 2017).
0See also Alan C. Marco, Andrew A. Toole, Richard Miller, & Jesse Frunkin, USPTO Patent Prosecutionand ExaminerPerformanceAppraisal (UNITED STATES PATENT AND TRADEMARK OFFICE, Economic Working Paper No. 2017-08,
2017) at 3.
2
1http://www.uspto.gov/about/contacts/phone directory/pat_tech/ Technology Center 1600- Biotechnology and Organic Chemistry; Technology Center 1700- Chemical and Materials Engineering; Technology Center
2100- Computer Architecture, Software, and Information Security; Technology Center 2600- Communications;
Technology Center 2800- Semiconductors, Electrical and Optical Systems and Components; Technology Center
2900- Designs; Technology Center 3600- Transportation, Construction, Electronic Commerce, Agriculture, National Security and License & Review; and Technology Center 3700- Mechanical Engineering, Manufacturing,
Products.
22
Heather J. E. Simmons, Categorizingthe Useful Arts: Past, Present, and Future Development ofPatent Classification
in the United States, 106 LAw LIR. J. 563 (2014).
23
T1is assignment is usually done in a random fashion. Mark A. Lemley & Bhaven N. Sampat, Is the Patent
Office a Rubber Stamp, 58 EMoRY L.J. 181 (2008).
24
Some SPEs will assign applications on the basis of the last digit of the application serial number. Other SPEs
will assign based on docket management, giving the oldest unassigned application to the examiner who has finished examining a prior application. See Mark A. Lemley &Bhaven N. Sampat, Examiner Characteristicsand Patent
Office Outcomes, 94 REV. EcoN. & STAT. 817 (2012). Continuation applications, continuation-in-part applications,
and divisional applications are usually given to the same examiner that reviewed the parent application.
25
See also Section II.B. below.
1
2
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ination of the application until it is: (1) allowed, (2) rejected, or (3) abandoned.
If the application is rejected, then the working examiner will have the responsibility to respond to the applicant's amendments and/or arguments if the applicant does not abandon the application.
Patent examiners are given a great deal of discretion to reject claims based
on the legal formalities and requirements. There are requirements that are
internal to the application. Typically, these include written description 26, enablement, 27 definiteneSS 28 and/or utility29 type rejections. First, there must be
enough written description to clearly convey the information that an applicant
has invented and the subject matter which is claimed. Accordingly, an applicant must describe the claimed invention in sufficient detail that one skilled in
the art can reasonably conclude that the inventor has possession of the claimed
invention."o Second, the specification must enable the invention.3 1 Specifically,
the specification must describe how to make and how to use the invention.
Third, the application claims must meet a threshold level of clarity and precision. The claims should define the patentable subject matter with a reasonable
degree of particularity and distinctness considering the specification, prior art,
and knowledge of the person of ordinary skill in the art at the time the invention was made.3 2 Finally, the claimed invention must be useful. Specifically,
an applicant must identify a specific, substantial and credible utility for the
invention. 33
Additionally, there are requirements that effect patentability that are outside the four corners of the patent application. These issues are typically based
on "prior art." In general, prior art references disclose the claimed invention
(or parts of the claimed invention) prior to a critical date. 34 An examiner then
searches multiple databases for both patent and non-patent references to de35
termine if any references anticipate or render the claimed invention obvious.
Typically, searches for prior art include prior U.S. patents and patent applications in relevant technology classes and subclasses, foreign patent documents,
scientific and technical journals, and/or other databases and indexes. Efficient
and effective keyword searches of these databases require significant technical
knowledge and time.
Examiners have discretion on which applications they take up, however,
U.S.C. § 112(a) (2012).
U.S.C. § 112(a) (2012).
U.S.C. § 112(b) (2012).
U.S.C. § 101 (2012).
U.S.C. § 112(a) (2012); see also Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1563 (Fed. Cir. 1991); MPEP §
2163 (2010).
3135 U.S.C. § 112(a) (2012); see also Vas-Cath, Inc. v. Mahurkar, 935 F.2d at 1555, 1563 (Fed. Cir. 1991); Ariad
Pharm., Inc. v. Eli Lilly and Co., 598 F.3d 1336 (Fed. Cir. 2010)(en banc); MPEP § 2164 (2010).
3235 U.S.C. § 112(b) (2012); see also MPEP § 2173.02 (2010).
3335 U.S.C. § 101 (2012); see also In re Fisher, 421 F.3d 1365 (Fed. Cir. 2005); Brenner v. Manson, 383 U.S. 519,
529 (1966); MPEP § 2107.01 (2010).
34
See MPEP § 900 (2010) (Description of what qualifies as prior art); see also 35 U.S.C..§ 102 (2012). The author
notes that the critical date for prior art will change slightly based on passage of the America Invents Act, however,
this discussion is beyond the scope of this article.
35
See 35 U.S.C. §§ 102-103 (2012); see also MPEP §2131 (2010); MPEP §2164 (2010); KSR Int'l Co. v. Teleflex Inc.
550 U.S. 398 (2007).
2635

2735
2835
2935
3o35
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most examiners work on applications in the order in which they were filed. 36
The examiner then determines if there is more than one invention described in
the claim(s). If the examiner determines that there are multiple inventions in
the claim, the examiner may issue a restriction requirement.37 The applicant
then elects a set of claims that are directed to one invention.3 8
The examiner then reviews the application specification, claims, and prior
art. After this review, the examiner applies all relevant legal standards necessary for patentability. The examiner then issues a "first action" to the applicant. The examiner has two choices, he can: (1) allow all or some of the claims
in application, and/or (2) reject all or some of the claims, based typically on
the aforementioned rejections. If the examiner chooses to reject some or all of
the claims, he issues a "non-final Office Action" which expounds on all of the
reasons why the application is not patentable. Most applications will receive a
non-final rejection in the first office action on the merits (FAOM). 39
The applicant then has a maximum of six months to respond to all of the
examiner's rejections by: (1) amending the claims and/or (2) making scientific
and/or legal arguments. Alternatively, the applicant can abandon her application, thus ending the prosecution process. After reviewing the applicant's
response (if the applicant did not abandon the application), the examiner can
then (1) allow some or all of the claims if the arguments/amendments traverse
the rejection, and/or (2) maintain some or all of the initial rejections, and/or
(3) issue new grounds for rejections based on the amendments / arguments
made by the applicant.
If the examiner rejects claims for second time, the examiner typically responds in a "final Office Action."4 o The applicant can then respond to a final
Office Action by: (1) filing a request for continued examination (RCE) which
effectively allows the applicant one more round of review / responses with
the examiner, (2) filing a continuation or a continuation in part application, (3)
appealing the examiner's decision, or (4) abandoning the application (simply
by either not responding within the six-month time period or expressly abandoning the application via a letter to the PTO). This process continues until the
examiner allows a claim or the applicant abandons the application.
36Alan C. Marco, Andrew A. Toole, Richard Miller, & Jesse Frumkin, USPTO PatentProsecutionand Examiner
PerformanceAppraisal(UNITED STATES PATENT AND TRADEMARK OFFICE, Economic Working Paper No. 2017-08, 2017)
at 3.
37
See MPEP § 803, stating that a patent must contain a single invention.
3
8The applicant can pursue patent protection on the non-elected inventions through one or more divisional
applications.
39
Between 85 to 90 percent of all applications receive a non-final rejection in the first substantive office action.
See Alan C. Marco, Andrew A. Toole, Richard Miller, & Jesse Frumkin, USPTO PatentProsecution and Examiner
PerformanceAppraisal(UNITED STATES PATENT AND TRADEMARK OFFICE, Economic Working Paper No. 2017-08, 2017)
at 4.
40In some cases an examiner will issue another non-final office action, which will also continue examination.
This typically occurs if the examiner adds a new rejection based on new prior art, when the applicant did not
make any claim amendments.
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Patent ExaminerS 41

Patent examiners vary in many respects. Among the most important differences among examiners are: (1) experience at the PTO, (2) technical backgrounds, (3) art units, (4) supervision and review, and (5) workload and production goals.
Examination experience is one key difference between patent examiners.
Examiners are classified as either "primary" or "secondary" examiners, based
in large part on experience. Primary examiners are usually more senior examiners with at least five years of experience, and usually have partial or full
signatory authority. 42 Junior examiners are usually classified as "secondary examiners." Secondary examiners usually have less than five years of experience,
and do not have signatory authority. Each secondary examiner works with a
primary examiner, who directly supervises and edits the work product generated by the secondary examiner. Over time, the secondary examiner takes
greater control over his docket, and may graduate to a primary examiner with
partial signatory authority, then upon completion of a training program, the
primary examiner then obtains full signatory authority.
Technical backgrounds also vary radically between examiners. Many art
units may require an advanced degree or more specialized training. For example, many examiners in art unit 1642 (biotechnology drug applications) have
doctorates simply because of the technical nature required to examine applications dealing with antibody engineering and cancer immunology. In contrast,
examiners in art unit 3636, which deals with chairs and seats, may not require
an advanced degree to understand the technology.
Variations in art unit practices also greatly affect examiner behavior. Some
art units promote specialization by individual examiners. For example, in mechanical art units, a small group of examiners may be responsible for all patent
applications within a specific class or subclass. Accordingly, in these art units,
there is less supervision and fewer checks and balances on the examiner. In
contrast, some art units rely on group organization. In these art units, there
is less technical specialization and an increased amount of group discussion
and knowledge sharing and collective thought between examiners. Accordingly, there are greater opportunities for monitoring and supervision as well
as greater knowledge transfer between examiners. 43
Oversight and review is another significant difference among examiners.
Examiners can be sorted into three groups: (1) secondary examiners with no
signatory authority, (2) primary examiners with partial signatory authority,
and (3) primary examiners with full signatory authority. Secondary examiners, by definition, have no signatory authority, which means that all substantive
office actions are reviewed by their supervisor before going out to the applicant.
41

See generally Shine S. Tu, Patent Examiners and Litigation Outcomes, 17 STAN. TECH. L. REV. 507,515-517(2014).
fI general, signatory authority allows an examiner to respond to the applicant without further review. An
allowance, however, still could be verified through quality control (QC) regardless of whether the allowance was
by a secondary or primary examiner.
43
WESLEY M. COHEN & STEPHEN A. MERRILL, PATENTS IN THE KNOWLEDGE-BASED ECONOMY 27 (National Academies
Press 2003); (hereinafter Cockburn et al.)[Chapter-in book lain M. Cockburn, Samuel Kortun & Scott Stern, Are
All Patent Examiners Equal? The Impact of Characteristicson PatentStatistics and Litigation Outcomes.]
42
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Primary examiners with partial signatory authority can sign off on non-final
office actions without supervision but are reviewed when they issue a final
office action or an allowance. Finally, primary examiners with full signatory
authority can sign off on all actions without supervision.
Examiners are evaluated by the PTO on four elements: (1) production, (2)
quality, (3) docket management, and (4) stakeholder evaluation." Patent examiners have bi-weekly and quarterly goals within some elements but are evaluated on all elements on an annual basis. These metrics are the result of negotiations between the Patent Office Professional Association (the Patent examiners'
labor union) and the PTO. Details of these elements can be found in the Patent
Examiner Performance and Appraisal Plan (PAP).4 5
Workload and production goals are one of the most significant differences
among examiners, even within the same art unit. Examiners are allotted fixed
amounts of time to initially examine an application and for disposal of the application. As an examiner becomes promoted, the amount of time allotted for
examining an individual application is reduced. No matter which Technology
Center, the 100% benchmark is at the General Schedule (GS) GS-12 pay scale.46
For example, a junior examiner who is a GS-10 (two levels under GS-12) may
only have to reach 85% of the disposals required by a similar examiner in the
same art unit who is a GS-12. Similarly, a senior examiner who is a GS-14 (two
levels over GS-12) may have to reach 110% of the disposals required by a similarly situated GS-12 in the same art unit. Accordingly, primary examiners may
have significantly less time to review an application compared to a secondary
examiner. This abbreviated time period may play an important role, especially
for a detailed search for prior art. Differences in these time allocations and percentages vary across Technology Centers but are always relative to the GS-12
level in that art unit. 47
In the summer of 2016, the Department of Commerce published the "Analysis of Patent Examiners' Time and Attendance." The Office of Inspector General
(OIG) reviewed data related to 8,400 examiners to determine the level of unsupported work hours over a 9-month period (February 22, 2015 to November 28,
2015) and a 15-month period (August 10, 2014 to November 28, 2015).48 The report found that there was 137,622 unsupported hours ($8.8 million in potential
waste) during the 9-month period and 288,479 unsupported hours (over $18.3
million in potential waste) for the 15-month period.4 9 Because the OIG was
"See Alan C. Marco, Andrew A. Toole, Richard Miller, & Jesse Frumkin, IISPTO PatentProsecutionand Examiner
PerformanceAppraisal (UNITED STATES PATENT AND TRADEMARK OFFICE, Economic Working Paper No. 2017-08, 2017)
at 10.

45http://www.popa.org/static/media/uploads/uploads/CSI-PendencyAward_2016PAPAgreement.pdf
4Personal communication with senior patent examiner. The GS salaries and wages scale is determined by the
US. Office of Personnel Management.
47Ron D. Katnelson, My 2010 Wishes for the U.S. Patent Examiner at 5, http://works.bepress.com/rkatznelson/60 (2010)(suggesting that the average production goal is set at 19.5 GS-12 equivalent hours, based on the
1976 USPTO annual report); see also id. at 8, fig. 5 (showing USPTO examination hours per patent production
unit by technology workgroup).
"Investigative Report U.S. Patent and Trademark Office Analysis of Patent Examiners' time and Attendance.
Report Number 14-0990 August 2016 at 1-2.
49Investigative Report U.S. Patent and Trademark Office Analysis of Patent Examiners' time and Attendance.
Report Number 14-0990 August 2016 at 2.
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taking a conservative approach to calculating unsupported hours, it suggested
that the actual numbers could be twice as high as reported.so

C.

Efforts at the PTO

There have been many efforts at the USPTO to increase quality examination for
patents. The USPTO has specifically outlined some performance goals, including: (1) provide timely examination (reducing total pendency to 20 months5 1 ),
(2) enhance quality of patent examination, (3) improve appeals and post-grant
procedures, and (4) improve relations with employees and stakeholders. 52 in
an effort to reach out to stakeholders, the USPTO has hosted a number of events
to update the public on the status of quality enhancing programs. 53 Two main
issues that the USPTO specifically addresses are: (1) patent quality and (2)
patent timeliness.
Patent Quality

1.

The USPTO continues to execute the Enhanced Patent Quality Initiative (EPQI),
which attempts to improve patent quality before, during, and after examination
to ensure that issued patents are clear, consistent, and accurate.' Additionally,
several programs have been implemented to attempt to improve quality examination. Detailed below, these programs include: (1) use of a "Master Review
Form" to quantify quality examination, (2) creation of a Post Grant Outcomes
Program, and (3) creation of a Post Prosecution Pilot (P3) program.
In April of 2016, the USPTO terminated the "Quality Composite" score that
was used to measure quality examination and proposed a new quality measure. 5 The USPTO created a new "Master Review Form" which attempts to
measure: (1) the clarity of an examiner's reasoning for a rejection and (2) the
correctness of an examiner's action.56 The Master Review Form uses data from
the "Clarity and Correctness Data Capture" program, which provides quality
control reviewers to document and access data in one location.5 7 In summary,
use of this form allows the USPTO to provide targeted training to specific examiners to improve quality examination.
The Post Grant Outcomes Program is a new pilot program that was
launched in April of 2016. This program attempts to furnish the examiner with
relevant information from related applications. Relevant information includes
evidence submitted by third parties in America Invents Act (AIA) trial proceedings and other related prior art. This program also includes training programs
50

lnvestigative Report U.S. Patent and Trademark Office Analysis of Patent Examiners' time and Attendance.
Report Number 14-0990 August 2016 at 2.
51Currently pendency is 25.3 months. United State Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 2 and 59.
52
United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016.
53
United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 60.
54
The EPQI program was started in 2015. United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 3.
5
United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 60.
6
- United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 61.
57
United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 3.
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such as "Improving Clarity and Reasoning in Office Action" and specific training on complex substantive areas of the law such as "35 U.S.C. §101."s5 Interestingly this program also trains examiners on what happens to a patent after
it leaves the USPTO, such as licensing, infringement and invalidity issues. 59 By
understanding the potential issues down the road, examiners should theoretically be better able to issue effective patents. Furthermore, to ensure a complete
prosecution history record, the USPTO has concluded a "Clarity of the Record"
pilot program.60 This "Clarity of the Record" focuses on claim interpretation,
reasons for allowance and useful interview summaries. 61
The Post Prosecution Pilot (P3) program was created in July of 2016 to also
address improvement of the prosecution process. The P3 program is designed
help applicants argue against a rejection. This pilot program allows applicants
to make an after-final submission (prior to the filing of a notice of appeal) to
be considered by a panel of experienced examiners. Applicants can present
their arguments in person or via phone, and the panel provides a brief written summary of the status of the pending claims as well as the reasoning for
maintaining any rejection. 62
2.

Patent Timeliness

The PTO is attempting to decrease First Action pendency to 10 months and 20
months for total pendency by FY 2019.63 As of 2017, it takes more than a year
(16.2 months) before the USPTO issues its First Action. 64 The goal for 2016 was
to lower this First Action pendency to 14.8 months. Additionally, it takes approximately 25.3 months for the total pendency of an application.6 5 The USPTO
recognizes the delay as a problem and has taken efforts to decrease both first
action pendency and the unexamined patent application backlog. In the past
year, the USPTO has been able to reduce first action pendency by 1.1 months
and total pendency by 1.3 months.66 Furthermore, the office has reduced the
backlog by approximately 2.8% below FY 2015.67 However, the RCE backlog
slightly increased from FY 2015.68
Many of the initiatives directed towards patent timeliness are geared towards getting more information into the hands of the examiner and increasing
Patent Trial and Appeal Board (PTAB) timeliness. Some programs to furnish
information to examiners include: (1) collaboration with various international
58United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 61.
5
6United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 4.
6oThiS program started in FY 2016, and concluded in August of 2016.
61

United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 3.
United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 64.
3
6 United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 62.
6"First Action" is defined as the time it takes from when an application is filed until it receives an initial
determination of patentability by the patent examiner. United States Patent and Trademark Office Performance
and Accountability Report- Fiscal Year 2016 at 2.
65
United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 3.
"United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 61.
7
6 United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 61.
68The RCE backlog was 26,901 in FY 2015, and increased to 27,394 at the end of FY 2016. United States Patent
and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 61.
62
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patent offices to increase work sharing, (2) electronic sharing of information
and documentation between Intellectual Property (IP) offices where inventions
are cross-filed, (3) Patent Cooperation Treaty (PCT) Collaborative Search and
Examination pilot, (4) continued work on a Cooperative Patent Classification
(CPC) system, (5) the Automated Pre-Examination Search pilot, and (6) the Scientific and Technical Information Center (STIC) Awareness Campaign.
International work-sharing has the ability to greatly increase efficiency and
reduce redundant searching and rejections. In this vein, the USPTO is collaborating with the various international patent offices to share work and information. The USPTO has agreed to the provisions of the Global Patent Prosecution
Highway (PPH) system 69 and is sharing work with 30 different IP offices.70 The
Global PPH simplifies and streamlines the existing PPH network by replacing dozens of bilateral arrangements with a single, centralized framework of
common requirements.71 Additionally, the USPTO continues to work with the
Japan Patent Office (JPO) and the Korean Intellectual Property Office (KIPO)
on the collaborative search pilots (CSPs). These two CSPs were created to determine if collaboration between the offices and sharing of search information
can decrease unnecessary delays in examination.
The PCT Collaborative Search and Examination pilot is based on a fairly
simple premise: create a shared dossier information file that includes search
and examination results. Thus, individual patent offices can then build on
the results from partnering offices and improve both examination quality and
speed. This pilot attempts to coordinate different national patent offices 72 to
work together on one application to establish a single high-quality search report and written opinion.7 3 This program creates a Global Dossier, which allows the applicant and patent offices around the world to share search and
examination results, thus allowing examiners to build on the results from partnering offices.
The USPTO continues to work with the European Patent Office and other
countries on a Cooperative Patent Classification (CPC) system. 74 This CPC
should help enable patent examiners to efficiently conduct patent searches.
This new system should help support work sharing among the different global
patent offices and reduce unnecessary duplication of work.
69

The PPH system was created in 2006, and allows an applicant who receives a positive ruling on patent claims
from one participating office to request accelerated prosecution of corresponding claims in another participating
office.
70United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 65.
7
1United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 93.
7The IP5 (European Patent Office, Japan Patent Office, Koran Intellectual Property Office, and the State Intellectual Property Office of the People's Republic of China and the United States Patent and Trademark Office) is
launching the third phase of the PCT Collaborative Search and Examination pilot.
73
United States Patent and Trademark Office Performance and Accountability Report- Fiscal Year 2016 at 66.
74
See Heather J. E. Simmons, Categorizingthe Useful Arts: Past, Present, and Future Development of PatentClassification in the United States, 106 LAw LIBR. J. 563 (2014).
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Description of Study

This study attempts to examine examiner behavior by classifying every current
examiner and looking at the total number of office actions he/she wrote as well
as the total number of patents granted. Accordingly, the dataset includes information from all current examiners at the USPTO (9,535 examiners). 75 This
includes all examiners who have at least one pending case at the USPTO. Accordingly, this study analyzes 8,537,660 office actions, 2,812,177 granted patents
and 1,255,552 abandonments from January 1, 2001 to June 8, 2017.

A.

Dataset Characteristics

This study examines all current examiners at the USPTO as of June 8, 2017
(9,535 examiners). "Current examiner" is defined as any examiner with at least
one pending application at the USPTO during the 16.5 year period. Examiners
were assigned to only one specific art unit, even if the examiner is associated
with multiple art units. Examiners who are associated with multiple art units
were coded to be associated with the art unit with the highest numerical value.
Although this is not the ideal situation, very rarely will an examiner be associated with two different Technology Centers, and more commonly examiners
who are associated with multiple art units are associated with art units within
the same Workgroup.
The dataset was not filtered to remove "non-original" patents. Accordingly,
this dataset includes: (1) continuation applications, (2) continuation-in-part
(CIPs) applications, and (3) divisional applications. Additionally, this data set
includes PCT applications and applications based on foreign filings. Because
this dataset is not filtered for "non-original" patents, examiners who have a
docket that contains many related patent applications may have a lower OGR
score because they may be able to grant patents at a higher rate.76
We associate examiners with the highest numerical art unit to recognize
those examiners with "training academy" art units as examiners who are early
in their career. Training academy art units are associated with Technology Center 4000, which is currently the Technology Center that has the highest numerical value. Examiners that have applications associated with Technology Center
4000 usually are early in their career as examiners. Accordingly, the number of
examiners represented in the training academy group is, most likely, higher
than the actual number.
Only the "working" examiner is counted. The "working" examiner is the
examiner who did the most direct work on that application: the secondary
75

The USPTO 2016 annual report states that there are currently 8,351 patent examiners. The discrepancy between the numbers in this study may be because the docket for examiners who have left the PTO may not yet
have been transferred to another examiner. Thus, examiners who are no longer at the PTO may be captured
in this dataset, however, this will not affect the analysis, because these examiners are also neither granting nor
issuing office actions.
7
6Examiners who have many related patent applications may have a lower OGR score because they are able
to grant patents faster because they would have already reviewed the specification and claims from the related
patent application. Thus, in theory, the number of office actions will be reduced.
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examiner (if present) or the primary examiner if there was no secondary examiner. If there were multiple examiners working on the application, only the
examiner who was working on the application as of June 8, 2017 was counted.
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The dataset includes examiners from the following Technology Centers associated with the corresponding technology types:
Technology Center
Technology Center 1600
Technology Center 1700
Technology Center 2100
Technology Center 2400

Technology Center 2600
Technology Center 2800
Technology Center 3600

Technology Center 3700
Technology Center 4000

Technology Type
Biotechnology and Organic Chemistry
Chemical and Materials Engineering
Computer Architecture, Software, and
Information Security
Computer Networks, Multiplex
communication, Video Distribution and
Security
Communications
Semiconductors, Electrical and Optical
Systems and Components
Transportation, Construction, Electronic
Commerce, Agriculture, National Security
and License & Review
Mechanical Engineering, Manufacturing,
Products
Training Academy

Furthermore, the dataset was segmented by Workgroup to further narrow
the technology types. The dataset does not include design patents (Technology
Center 2900). These examiners were removed from the dataset to focus on only
utility patents.

B.

Dataset Limitations

There are several limitations with this study. First and foremost, this study only
examines active examiners. We define active examiners as any examiner who
had a pending case at the USPTO as of June 8,2017. Because we focus on active
examiners, there will be a higher proportion of newer examiners (examiners
with less than 5 years of experience) in this dataset compared to other studies
that review overall examiner characteristics. Newer examiners will necessarily
have written fewer Office Actions and will also have a lower number of patents
granted.
To address the newer examiner selection bias, we segmented these newer
examiners into Technology Center 4000. This means that examiners that are
associated with training academy applications are not counted within a technology specific art unit. Accordingly, the data presented here is skewed such
that the most junior examiners in each art unit are removed from the examiner
pool. We believe removing these examiners from the specific art unit creates a
more accurate reflection of the OGR for each art unit. Removal of these junior
examiners generates a more stable OGR number since the most junior examiners will usually have artificially high OGR scores (this is because they have not
yet granted many patents, causing the OGR denominator to be small).
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The second limitation of this dataset is that each examiner is only assigned
to one art unit.77 This was necessary because the OGR analysis would be
greatly confounded if examiners were associated with two or three art units
simultaneously. Since this study focuses on the examiner, and not the specific
application, aggregating all applications associated with the examiner (regardless of the specific technology type), yields the most accurate results. We note,
however, that most examiners who are associated with two or more art units
are associated with art units that are within the same Workgroup. Examiners, for the most part, are not associated with two or more Technology Centers.
However, this limitation was accounted for by (1) segmenting the data by Technology Center and (2) segmenting the data by Workgroup. Issues correlated
with examiners who are associated with two or more art units are diminished
because the data was not analyzed at the most narrow art unit level.
A third limitation associated with this dataset is that only the "working"
examiner is counted. Primary examiners who are working with secondary examiners are not counted as the examiner who wrote the Office Action or issue
the application. Thus, if a primary examiner acts mainly in a supervisory fashion and does not write many Office Actions himself, then the total number of
Office Actions written may not reflect the amount of experience associated with
that examiner. Accordingly, this OGR score does not directly correlate with
the years of experience associated with each examiner. However, this should
not affect the OGR score for these examiners because if the examiner is acting
mainly in a supervisory role, the number of Office Actions written should be
smaller as well as the number of granted patents. Therefore, the ratio should
not be affected for these supervisory examiners.
A fourth limitation with this dataset is that it does not review any substantive rejection for any application. Accordingly, the OGR of 0.3 could be too high
if it turned out that every application filed was meritorious at time of submission. Similarly an OGR of 11.0 might be too low if it turned out that none of the
applications filed were meritorious even after the last office action. The only
way to answer the substantive question is to review each patent to determine
if the rejections were valid or not, which is beyond the scope of this study.78

IV.

Results

Results are organized first by overall data that helps outline how examiners
behave in general at the USPTO. Accordingly, in Section IV(A) we give results
based on all examiners reviewed, unsegmented by technology type. Then, in
Section IV(B), we segment the data on a Technology Center level (broadest level
of organization at the USPTO). Finally, in Section IV(C) we segment the data
"We also assume that there is no selection bias when applications are distributed among examiners. Lemely
and Sampat previously have shown that there is no selection bias when SPEs distribute applications among
working examiners.
7
8Shine Tu, Patent ProsecutionHistory Analysis and Examination Outcomes. (in manuscript) [This paper reviews
over 300 patent applications and looks at every rejection and every applicant response to determine (1) if the PTO
is making "good" rejections, and (2) if the applicant is making "good" responses to the examiner's rejection(s).]
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based on Workgroup. We start by outlining some basic examiner characteristics
seen over all examiners at the USPTO independent of technology classification.
We then focus on Technology Centers to determine the breakdown of who is
writing the most Office Actions. We then determine the OGR percentages for
each Technology Center and repeat the process for each Workgroup within the
Technology Center. Finally, we focus on Workgroup and art unit data to see if
the trends hold true when the data is segmented further.

A.

Office Action to Grant Ratio (OGR) - Overall Examiner Characteristics

First, we calculated the OGRs for every current examiner at the USPTO (9,535
examiners). The OGR was calculated by simply summing all of the Office Actions written by each specific examiner, and then dividing that number by the
sum of all the grants given by that specific examiner. (Office Action Grant Ratio
= All Office Actions Written by a Specific Examiner / All Patents Granted).
Figure 1 shows the distribution of OGRs across all active examiners, omitting those examiners who were classified as training academy examiners (7,062
examiners).79 For this graph, we omitted the training academy examiners
(2,473 examiners) because their OGRs can vary dramatically. This variation occurs with junior examiners because: (1) these examiners have not written many
Office Actions (usually less than 250, thus creating an OGR numerator issue)
and (2) they have not yet granted many patents (usually less than 50, thus creating an OGR denominator issue). Thus, for Figure 1, we excluded the training
academy examiners because these examiners have both a numerator and denominator issue. In Figure 1, each individual examiner is represented on the
axis of abscissas, while the OGR is represented on the axis of ordinates. As seen
in Figure 1, there are approximately 2,000 examiners who, on average, grant
patents in less than 3 Office Actions. In contrast, there are approximately 700
examiners who, on average, require more than 8 Office Actions before granting
a patent.
7

9Training academy examiners are defined as any examiner who has any application pending from technology
center 4000.
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Figure 1: Distribution of OGRs for Active Examiners
(without Training Academy Examiners)
Next, we determined the overall distribution of examiners in each OGR
group. As shown in Figure 2, most examiners grant patents within 1.01-2.00,
2.01-3.00, and 3.01-4.00 office actions (16.3%, 21.4%, and 16.0% respectively).
Interestingly, 9.3% of examiners take more than 10.01 office actions to grant a
patent. Most of these examiners come from Technology Centers 3600, 1700,
and 1600 (29.6%, 17.6%, and 12.8% respectively).so Conversely, only 2.2% of
issue patents in less than 1.0 office actions, and most of these examiners come
from semiconductors (Technology Center 2800) (64.5%). Therefore, some, but
not all, of the issues associated with longer or shorter prosecution times can be
attributed to technology type.
"See also Section IV.B. below for a more detailed analysis.
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Figure 2: Overall Distribution of Examiners in each OGR
Next, we determined, how examiners behaved as a function of the number
of Office Actions written (Figure 3). Unsurprisingly, examiners who had written the least number of Office Actions (0-500 Office Actions), had the highest
OGR score (10 or more Office Actions before allowing an application).81 This
is predictable because the least experienced examiners are those who are still
building up a docket and thus have not yet allowed many cases. Accordingly,
most examiners in this group (78.6%) are classified as training academy examiners. 82

Figure 3 shows that the more Office Actions examiners write, the fewer
Office Actions are needed before a grant. For example, as examiners write more
and more Office Actions (from 0 to 2000), the more likely that examiner will
have a lower OGR (the percentage of examiners with an OGR of 1.01-2.00 increases from 9.45% to 18.47% to 25.5%). This trend is also true for examiners
that have an OGR of 2.01-3.00. Conversely, as examiners write more and more
Office Actions (from 500-2000 Office Actions), the less likely that examiner will
have a higher OGR (the percentage of examiners with an OGR of 7.01-8.00 decreases from 5.02% to 3.60%, to 3.01%). This trend is also true for examiners
who have an OGR of 8.01-9.00, 9.01-10.00, and more than 10. Unsurprisingly,
this trend shows that as examiners become more experienced, on average, they
allow more cases using less Office Actions before grant.
However, as the number of Office Actions written goes up, the OGR score
8

Approximately 25% of examiners (745/3042) who have written between 1-500 Office Actions have an OGR
score of over 10. Thus, these examiners write ten (10) or more Office Actions before granting one patent.
82In fact, 586 out of the 745 examiners in this group (78.6%) are classified as training
academy examiners.
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does not go down in a completely linear fashion. The examiners with the lowest OGR score are those examiners who have written between 1001-150083 and
1501-2000 Office Actions. Thus, in general, examiners who have written between 1001-2000 Office Actions usually allow applications after one or two
Office Actions. Interestingly, the most experienced examiners (those examiners
who have written over 2501 Office Actions) most often allow cases after two or
three Office Actions. 84
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Figure 3: OGRs as a Function of Office Actions Written
We then calculated characteristics associated with examiners that grant the
most patents (Figure 4). This graph focuses only on granted patents and determines the characteristics associated with examiners who grant patents. As
shown in Figure 4, examiners who issue the most patents have two main characteristics: these examiners: (1) issue between 1001-2000 Office Actions and
(2) grant patents within one to two office actions issue the most patents. This
small set of examiners (6% of examiners- 572 examiners) granted 604,502 of
the 2,812,117 patents examined (21%). In stark contrast, there is a significant
group of examiners (17.5% of all examiners- 1,674 examiners) who have either
never granted a patent or taken 10 or more Office Actions before granting a
patent. These 1,674 examiners have issued only 48,809 of the 2.8 million patents
(1.74% of all patents) analyzed. Although some of these examiners are train8318.47% of examiners (390/2111) who have written 1001-1500 Office Actions have an OGR score of 1.01-2.00.
8438.0% of examiners (70/184) who have written more than 2501 Office Actions have an OGR score of 2.01-3.00.
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ing academy examiners, many of these examiners have issued more than 1,000
Office Actions and are thus likely to have been at the USPTO for several years.
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Figure 4: Granted Patents by OGR
Next, we determined if OGR relates to allowance rate by plotting OGR
against allowance rate (Figure 5). If there was a perfect relationship between
OGR and allowance rate, the graph would have a negative linear downward
slope. As seen in Figure 5", there is a correlation between allowance rate and
OGR, however, the correlation is far from linear. Predictably, those examiners
with a low OGR have a high allowance rate (those examiners who grant patents
within one Office Action will almost necessarily grant more patents). In contrast, examiners with a high OGR score have a low allowance rate, that is, those
examiners who write many office actions before allowance will have lower allowance rate. Accordingly, at the periphery, allowance rate and OGR correlates
fairly well. For example, those examiners who issue patents within one office
action (OGR between 0 and 1) have an allowance rate of approximately 90-98%.
Similarly, examiners who issue patents in 20 or more Office Actions, have an
allowance rate of approximately 12-25%. This relationship between OGR and
allowance rate, however, is not perfectly linear, and this is especially true for
those examiners with an OGR score between 2.0 and 4.9. For example, examasFigure 5 only includes OGRs from 0-10.0. OGRs can be as high as 660 for examiners who have only issued
one or two patents. Figure 5 attempts to capture most of the examiners without distorting the data by stretching
out the X-axis.
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iners who grant patents within two to three Office Actions have an allowance
rate of between 55-90%. Accordingly, it is difficult to predict allowance rate
based solely upon an examiner's OGR.
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Figure 5: Allowance Rate Versus OGR

Examiner Characteristics by Technology Center

B.

Different technological areas may require more or less examination time. For
example, it may require more rounds of prosecution to prosecute a drug application that may affect multiple areas of the body with unexpected results. In
contrast, it may require fewer rounds of prosecution to review an application
for a new chair because all the elements are known to interact in a predictable
fashion. Therefore, we tried to account for the complex nature of different technologies by segmenting the data using the USPTO's Technology Center classification system.
First, we determined some basic characteristics for examiners in each Technology Center (See Figure 6).86 We segmented the data to determine how many
examiners wrote "many" versus "few" office actions. For example, in Technology Center 1600 (Biotechnology), 20% of examiners wrote between 501-1000
Office Actions, while 3% of examiners wrote more than 2501 Office Actions.
6

Examiners classified as training academy examiners were excluded from this graph because more than 80%
of these examiners had less than 500 office actions, and more than 99% of these examiners had less than 1000
office actions.
8
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The "Overall" group is simply the sum total of all Technology Centers, to
give an idea of the general profile of all examiners at the USPTO. As shown in
the Overall group, most examiners (64.5% or over 4000 examiners) have written
between 501-1000 Office Actions.
These data indirectly determine the experience level of examiners in each
Technology Center. For example, Technology Center 1700 (Chemical and Materials Engineering) has a higher percentage of examiners that have written
over 2000 office actions compared to Technology Center 2400 (Computer Networks).8 7 Accordingly, one can infer that there is a larger percentage of more
experienced examiners in Computer Networks than Chemical and Materials
Engineering.88
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Figure 6: Number of Office Actions by Technology Center
Next, we determined the OGR scores segmented by Technology Center (Figure 7).89 Interestingly, there is a relatively even distribution of OGRs across all
Technology Centers, with two notable exceptions. First, with Semiconductors
(Technology Center 2800), many examiners (73.5% = 8.7+ 38.5 + 26.3% = 100
+ 441 + 302 = 843 examiners) will grant patents within 3 Office Actions. Accordingly, this Technology Center grants patents at a much faster rate than any
other technology group.
In contrast, Transportation, Construction, Electronic Commerce, Agriculture, Licensing and Review (Technology Center 3600), has a group of examiners
8717%
of examiners in technology center 1700 wrote more than 2000 Office Actions, while less than 1% of
examiners in technology center 2400 wrote over 2000 Office Actions.
88This is based on two main assumptions: (1) more experienced examiners will write more office actions and
(2) there are not very many first office action allowances. The first assumption may not hold true for the most
experienced examiners because they may be writing fewer Office Actions as they take a more supervisory role.
Previous studies have shown that first office action allowances are rare. See Mark A. Lemley & Bhaven N. Sampat,
Is the Patent Office a Rubber Stamp?, 58 EMORY L.J. 181 (2008) at 197, Table 9 (showing in their data set that first
action allowances only occurred 13.46% of the time).
9
8 Again, we excluded the training academy examiners in this analysis for the same reasons described above.
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(21% = 187 examiners) who take more than 10 Office Actions before they grant
a patent. Furthermore, Biotechnology (Technology Center 1600) and chemical
and materials engineering (Technology Center 1700) also have a high percentage of examiners who have an OGR of ten (10) or more, 14.2% and 13.4% respectively. One interpretation of these data is that there is a selection bias when
it comes to these Technology centers. Specifically, it may be that these Technology Centers have more applications with unpatentable inventions or that these
applicants are more resistant to abandoning their applications or that these inventors are filing many applications to the same invention.
45

--

maitd...aerTctu-

-

-

40

30

10

5

ol

020

Z01-300

Bostoo

40-5.00

5.01-60D

601 70

7.01-00

&01-900D

501-1000

Moretha
to oM

OGR

Figure 7: Percentage Examiners in each Technology Center by OGR
Presented a slightly different way, Figure 8 shows the data segmented by
percent examiners summed by OGR group instead of summed by Technology
Center. Again, semiconductors (Technology Center 2800) has the highest percentage of examiners in the 0-1.0 and 1.01-2.00 OGR group. Additionally, transportation, construction and eCommerce has the highest percentage of examiners in the more than 10.01 OGR group. OGRs for each individual Technology
Center has been broken down and presented in Appendix A.
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C.

Examiner Characteristics by Workgroup

Although segmenting the data based on Technology Center gives a good big
picture view of examiner behavior, there is still great variation even within
Technology Centers. Therefore, we then segmented the data even further by
the USPTO Workgroup classification. Some Workgroups have very consistent
OGRs throughout their Technology Center. However, this is not always true,
and our data shows that there can be large OGR variations among the different
Workgroups even within the same Technology Center.
First, as shown in Figure 9, some Technology Centers have very consistent
Workgroups. For example, Technology Center 2800 (Semiconductors, Electrical and Optical Systems and Components) has little variation in OGRs throughout the Technology Center. 85.2% of all Workgroups in this Technology Center
have an OGR of 4.00 or less and only 14.8% of these Workgroups have an OGR
of 4.01 or more. Accordingly, most examiners in this Technology Center behave
in a similar fashion, allowing applications to mature to patents fairly quickly.
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Figure 9: Examiners in TC2800 with OGRs by Workgroup
In contrast, there is great variation in OGRs between Workgroups in other
Technology Centers. An example of this variation can be seen in Figure 10,
which shows the variation within Technology Center 1600 (Biotechnology and
Organic Chemistry). Figure 10 shows that there is a large percentage of examiners in 1610 (27.9%) who have an OGR score of more than 10. However, Figure
10 also shows that a large percentage of examiners in 1620 (36.4%) have an OGR
score of 1.01-2.00. This is interesting because most of the art units in both 1610
(5 out of 5 art units) and 1620 (4 out of 5 art units) are classified as "Drug, BioAffecting and Body Treating Compositions." However, the differences may be
because many of these art units are associated with different Classes and Subclasses.

90

90Workgroup 1610 includes Class 424 (along with many different subclasses), and Workgroup 1620 includes
Class 514 (along with several other Classes and many different subclasses). Class 514 is "an integral part of
Class 424" as shown by the hierarchy of class 424, and retains all pertinent definitions and Class lines of Class
424. See https://www.uspto.gov/web/patents/classification/uspc424/sched424.htm(visitedJuly26,2017). See
also, Heather J.E. Simmons, Categorizingthe Useful Arts: Past, Present,and Future Development ofPatent Classification
in the United States, 106 LAW LIBR. J. 563 (2014). See also Saurabh Vishnubhakat, The Field of Invention, 45 HOFSTRA
L. REv. 899 (2017).
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Figure 10: Examiners in TC1600 with OGRs by Workgroup
An even starker example of this variation can be seen in Figure 11, which
shows the variation within Technology Center 3600 (Transportation, Electronic Commerce, Construction, Agriculture, Licensing and Review). Figure
11 shows that there are a large percentage of examiners in Workgroup 3610
(35.6%)91 who have an OGR score of 1.01-2.0.92 In contrast, 56.5% and 48.3% of
examiners in Workgroups 362093 and 368094 respectively, have OGRs of greater
than 10. Unsurprisingly, both Workgroups 3620 and 3680 encompass "Data
Processing: Financial, Business Practice, Management, or Cost/Price Determination" or the business method type patent applications. Interestingly, many
examiners in these Workgroups have OGR scores over 50, and some have OGR
scores over

100.95

It would be extremely difficult in these art units to obtain a

patent if, on average, an examiner only allows one patent to mature after 100
or more Office Actions.
1

9 Workgroup 3610 includes "Surface Transportation" technology and includes art units such as: motor vehicles, land vehicles, railways, and ships.
92Additionally in 3610, there are 39.1% of examiners who have an OGR score between 2.01-3.00. Thus, there are
approximately 75% of examiners in the workgroup who issue patents after an average of only 3 Office Actions.
3
9 Workgroup 3620 includes "Electronic Commerce" and includes art units such as: data processing: financial,
business practice, management, or cost/price determination. Workgroup 3620 deals solely with technology from
Class
705.
4
9 Similar to Workgroup 3620, Workgroup 3680 includes "Business Methods" and includes art units such as:
data processing: financial, business practice, management, or cost/price determination. Workgroups 3620 and
3680 deals solely with technology from Class 705.
9sIn Art Unit 3689, 69% of the examiners (9/13) have an OGR over 50, and 38% (5/13) examiners have an OGR
over 100.

JPTOS

Three Metrics for Patent Examiner Activity

306

60

50

-

40--

x l30.-_

.
a0

-.

01-u10

101-2.00

33610

I 1iill
1.il.

.
101-3DD

33620

101-400

a 3630

401-50

a 3640

5.01400

03650

&01-700

03660

7.01-00

a 3670

II
.I e.1
&01-900

03680

901.100

Moata

a 3690

Figure 11: Examiners in TC3600 with OGRs by Workgroup

D.

Grant to Examiner Ratio (GER)- Measuring Examiner Contribution

We also examined overall examiner contributions at the USPTO. Specifically,
to determine how much each examiner contributes to examining patents we
used a new measurement- the "Grant to Examiner Ratio" (GER). It is important to note that the GER is based solely on proportion of examiners to the total
number of examiners, and neither reflects any substantive analysis of the applications nor takes into account any technological differences.
The GER is calculated by determining the percentage of patents examined
divided by the percentage of examiners within a certain OGR segment regardless of Workgroup or Technology Center . If the GER is equal to 1, then the
cohort grants patents in a manner consistent with the percentage of examiners
in that cohort. Put another way, if the segment of examiners reviewed is 25%
of the total active examiners, we would expect that cohort to issue 25% of the
total number of patents, and if this is true, the GER would equal 1. Figure 12
shows the GER for each OGR group.
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The following two examples clarify the GER score. There are 75 examiners who have written between 2001-2500 Office Actions and have an OGR
of 1.01-2.00 out of the 9,535 examiners. Thus, these 75 examiners represent
0.0786% (75/9535 = 0.00786) of the examiners reviewed. These 75 examiners have issued 100,639 patents out of the 2,812,177 patents issued. Thus,
these 75 examiners have issued 3.57% (100639/2812177 = 0.0357) of all the
patents reviewed. The GER score is then determined by dividing the percentage patents issued by the percentage examiners in the cohort = 0.0357/0.00786=
4.54. The GER score for this cohort tells us that this group of examiners (examiners who have written between 2011-2500 Office Actions and have an OGR
score of 1.01-2.00), grants patents at a rate of 4.54 times higher than we would
have expected from this cohort. In a second example, there are 353 examiners who have written between 501-1000 Office Actions and have an OGR of
4.01-5.00 (353/9535 = 0.0370). These 353 examiners have issued 59,712 patents
(59712/2812177 = 0.0212). Thus, the GER score for this cohort of examiners
= 0.0212/0.0370 = 0.574. Thus, these 353 examiners have issued about 50% of
what would be expected from this cohort.
Figure 12 shows that the most experienced examiners who issue patents
within 3 Office Actions are issuing the most patents compared to every other
cohort. Those examiners who have written over 1500 Office Actions usually
have a GER over 1, which means they are issuing more patents than we would
expect as a function of their number of examiners.
Figure 13 represents the overall GER scores when all examiners in the OGR
cohorts are summed. Table A is the numerical representation of Figure 13.
The "No Grants" row is the number of examiners who have never allowed a
patent. Figure 13 shows that only examiners who issue patents in less than 3
Office Actions are contributing more than their fair share. These examiners are
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issuing patents at a higher rate than examiners with an OGR greater than 3.01.
Of course, many factors go into allowing patents. However, if the PTO is serious about reducing the patent backlog, then understanding the characteristics
of these 3,117 examiners is paramount. These 3,117 "fast" examiners (32.6%
of active examiners) have issued 1,847,393 patents (over 65.6% of all patents).
These "fast" examiners are issuing patents at a rate of twice (GER = 2.01) what
is proportional to their cohort. The flip side of this coin is that there are 6,419
"slower" examiners (67.3% of active examiners) that have issued only 964,784
patents (34.3% of all patents). These "slower" examiners are issuing patents at
a rate of half (GER = 0.51) of what is proportion to their cohort. The USPTO
also should analyze the characteristics of these "slower" examiners to see what
can be done to either increase their allowances or help applicants understand
that abandonment may be their best option.
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Table A
OGR

# Examiners

0.01-1.00
1.01-2.00
2.01-3.00
3.01-4.00
4.01-5.00
5.01-6.00
6.01-7.00
7.01-8.00
8.01-9.00
9.01-10.00
More than 10
No Grants

162
1229
1726
1394
1092
822
554
397
269
216
1139
335

# Patents
Granted
176896
919291
751206
391354
231154
136133
73728
44951
23253
15402
48809
0

GER
3.70
2.54
1.487
0.952
0.718
0.562
0.451
0.384
0.293
0.242
0.124
0

Table B gives the absolute number of examiners who have an OGR of 10
or more or have never granted a patent. Most of the examiners who have 500
or fewer Office Actions and issue patents in either 10 or more Office Actions
or have never issued a patent are in the Training Academy (78.7% and 51.0%
respectively). Since examiners in the training academy will still be building up
their docket, it is expected that they will not have many grants within their first
few years at the USPTO.
However, there are a significant number of examiners (232 examiners) who
have written over 1001 Office Actions and have an OGR of over 10 or have never
issued a patent. Applications by these examiners should be reviewed by the
USPTO at a higher rate to determine if the examiner is applying the patentability standards correctly. Of the 15 examiners who have written 2001-2500 Office
Actions and have an OGR score of 10 or more, 11 of them (73%) come from
either Technology Center 1600 or 1700. Additionally, of the 7 examiners who
have written over 2500 Office Actions and have an OGR score of 10 or more
all 7 of them (100%) come from either Technology Center 1600 or 1700. Again,
this argues that inventions from these two Technology Centers may be (1) more
difficult to examine and (2) applicants may be more reluctant to abandon applications compared to other Technology Centers.
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Table B
Examiner Type

OGR > 10
(Training
Academy
examiners)

No Grants
(Training
Academy
examiners)

% OGR
>10 with
Training
Academy
Cases

0-500 Office
Actions
501-1000 Office

745 (586)

290 (148)

78.7%

% No
Grants
with
Training
Academy
Cases
51.0%

367 (105)

38 (1)

28.6%

2.6%

156 (2)

6 (0)

1.3%

0.0%

49 (0)

1 (0)

0.0%

0.0%

15 (0)

0 (0)

0.0%

0.0%

7 (0)

0 (0)

0.0%

0.0%

Actions

1001-1500 Office
Actions
1501-2000 Office
Actions
2001-2500 Office
Actions
Over 2501 Office
Actions

E.

Office Action per Disposal Ratio (ODR)

To get a better idea of how examiners are spending their time, we also measured
how long it takes for an examiner to get a "disposal." For purposes of this study,
a "disposal" is defined as either an allowance or an abandonment. 96 Office
Action per Disposal (ODR) is defined as the total number of the examiner's
Office Actions divided by the sum of the grants and abandonments. (ODR =
Office Actions / (grants + abandonments)). The ODR gives the rate at which
most examiners obtain either an abandonment or give an allowance.
Figure 14 shows the percentage of active examiners as a function of ODR.
As shown in Figure 14, most examiners obtain a disposal (either allowance or
abandonment) within 3 Office Actions. Interestingly, these numbers closely
mirror the OGR numbers seen in Figure 2. However, there is a significant number of examiners (over 3,300 examiners) that require more than three Office Actions to reach a disposal. Thus, many examiners require at least one Request
for Continued Examination (RCE) before the applicant abandons the application or the examiner allows the application. Table C shows the exact number of
examiners within each ODR group. Similar to the OGR numbers, as examiners
write more and more Office Actions, the number of Office Actions required for
a disposal decreases.
6

This study defines "disposal" differently from the USPTO. The USPTO states that an examiner receives
a "disposal" credit for the following actions: (a) allowance; (b) abandonment; (c) requests for continued examination (RCE); (d) examiner's answer; (e) international preliminary examination report; (f) statutory invention registration (SIR) disposal; and (g) institution of an interference or derivation proceeding wherein the
application would be in condition for allowance but for the interference or derivation proceeding. See also
https:/ /www.uspto.gov/web/offices/pac/mpep/s705.html (visited July 31, 2017).
9
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Figure 14: Overall Office Action Disposal Ratio (ODR)

Table C
Examiner
Type

0.011.00

1.012.00

2.013.00

3.014.00

4.015.00

5.016.00

More
than
6.01

0-500
Office

108

584

729

541

322

199

431

100

637

1107

638

237

65

33

97

676

843

386

87

9

8

24

440

336

132

26

1

3

2

170

163

52

1

1

1

0

87

76

17

2

0

0

331

2594

3256

1766

675

275

476

Actions

501-1000
Office
Actions

1001-1500
Office
Actions

1501-2000
Office
Actions

2001-2500
Office
Actions

Over2501
Office
Actions

Total
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Figure 15 segments the data by number of Office Actions written. Similar
to the OGR data, most examiners are able to reach a disposal between 1.01-3.00
Office Actions.
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Figure 15: ODR Segmented by Office Actions Written
Finally, Figure 16 plots ODR as a function of OGR. Unsurprisingly, the lower
the OGR the lower the ODR, and vice versa. Figure 16 shows that the office
actions per grant increases roughly proportionally to the office actions per disposal. This argues that the same examiners who write more office actions per
grant also write more office actions per disposal. Accordingly, examiners who
force applicants through a long prosecution before granting patents also force
applicants through a long prosecution before abandonment.
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Conclusions

Intuition suggests that patents that possess more rejections are "better" patents.
Instinct also might suggest that increased examination and repeated appeals
should result in a narrower set of claims that better reflects the innovation that
the applicant claims. However, it may also be true that the applicant did not
need to narrow claims if the full scope of the invention was novel, non-obvious,
useful, enabled and fully described. This study argues that there is a population of applications that most likely contain claims that are patentable, but are
rejected simply because of an examiner who may not apply the standards of
patentability in a manner consistent with the examiners in rest of his or her
art unit. By wholly relying solely on the allowance rate, those reviewing the
PTO standards fail to take Office Actions and the peculiarities of art units into
account. By creating new metrics such as OGR, GER and ODR that look at the
process more wholistically, this study suggests new ways to effectively examine
the patent prosecution process and support innovation.
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APPENDIX A - Individual Technology Centers OGRs
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Figure 18: TC1700 - Chemical and Materials Engineering - Percent Examiners
in each OGR
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Figure 22: TC3600 - Transportation, Construction, eCommerce, Agriculture,
National Security, and License and Review - Percent Examiners in each OGR
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Figure 23: TC3700 - Mechanical Engineering, Manufacturing, Products - Percent Examiners in each OGR
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APPENDIX B - Individual Workgroup OGRs
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Figure 24: Examiners in TC1600 with OGRs by Workgroup
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Figure 25: Examiners in TC1700 with OGRs by Workgroup

Three Metrics for Patent Examiner Activity
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Figure 26: Examiners in TC2100 with OGRs by Workgroup
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Figure 27: Examiners in TC2600 with OGRs by Workgroup
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Figure 28: Examiners in TC2800 with OGRs by Workgroup
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Figure 29: Examiners in TC3600 with OGRs by Workgroup
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Figure 30: Examiners in TC3700 with OGRs by Workgroup

